INTRODUCTION
Amid the expansion of longevity, propitiated through advances in medicine and improvements in living standards, elderly people have been experiencing new situations that are considered adverse, such as increasing numbers of cases of violence against them. 1 Through the aging process, elderly people may become more susceptible to physical, emotional or cognitive limitations, which may lead to greater dependence. 2 This, together with family unpreparedness, low socioeconomic status and histories of violence among relatives, may contribute towards occurrences of violence against them in this phase of life. 3 The World Health Organization has adopted the definition of violence against the elderly proposed by the International Network for the Prevention of Elderly Abuse (INPEA). This definition states that such violence is "an act (single or repeated) or omission that causes harm or distress and which occurs in any relationship in which there is an expectation of confidence". 4 A multicenter study conducted among elderly people in different countries showed that 0.85% of the sample reported physical violence and 14.82% psychological violence. Female gender, low education levels, low income levels, multi-family living arrangements and lack of support from the partner, children and family were associated with cases of domestic violence, especially psychological violence. 5 In Brazil, a review of the literature found that the prevalence of violence against the elderly ranged from 3.2% to 20.8%, depending on the cases reported and the region where each study was conducted. The types of event reported included psychological and physical violence, along with robbery. However, attention was drawn to the small number of studies conducted in this country on this subject, especially with regard to population-based studies, thus showing that there is a need to increase knowledge in this field. In this context, frailty among the elderly can be highlighted.
This may lead to greater susceptibility to the risk of violence, which can be correlated with the level of functional dependence.
This dependence increases the burden on caregivers who live in the same home, which may compromise the quality of care and interfere in family relationships. 7 Another review of the literature 8 identified the prevalence of frailty syndrome among the elderly, finding a range from 6.9% to 39.1%. This range of results was ascribed to differences between countries and between the types of places evaluated (in the community or in hospitals, healthcare units or long-stay institutions), along with the instruments used. 8 Considering these data, it is important to identify cases of risk of violence against the elderly that are related to the presence of frailty syndrome. To do so, tools such as georeferencing constitute an important technological resource that can contribute towards ascertaining the dimensions of a particular problem, in terms of where people affected by the problem are living, within a defined geographical area. These data can contribute towards better organization of care services, through planning of healthcare actions and decision-making that are directed towards the target public.
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OBJECTIVE
Based on the above, and considering the lack of studies evaluating maltreatment and/or violence against the elderly in the scientific literature, in relation to frailty syndrome, the objectives of the present study were to verify the association between violence against the elderly and frailty syndrome and to conduct a geographic analysis on violence against the elderly according to the presence of frailty syndrome.
METHODS
Study design, population and ethics
This was a household-based analytical and observational crosssectional survey, developed among elderly residents in the urban area of the municipality of Uberaba (MG), Brazil. The sample size calculation used a prevalence of violence of 40%, 10 an accuracy of 3.5% and a 95% confidence interval for a finite population of 36,703 elderly people, and the sample size thus determined was 738 individuals. A sampling loss of 20% was taken into consideration, and it was decided that the maximum number of interviews to be attempted would be 923.
To select the elderly subjects, a multistage cluster sampling technique was used. In the first stage, an arbitrary draw of 50% of the census tracts of the municipality of Uberaba was carried out by means of systematic sampling. The sample interval (SI) was calculated by using the following formula: SI = total number of census tracts/number of census tracts selected. In the second stage, the number of elderly people to be interviewed according to the sample calculation (n = 738), was divided by the number of census tracts in the municipality (204). This proportion was approximated to four elderly people per census tract, in order to obtain an approximately similar number within each census tract.
The inclusion criteria were that the subjects needed to: be aged 60 or older; live in the urban area; have no cognitive impairment; be able to walk, for which use of a walking aid was allowed (walking stick, crutch or Zimmer frame); and agree to participate in the study through signing a free and informed consent statement.
The following were considered to be exclusion criteria and losses: failure to find the elderly individual, after three attempts by the interviewer; being hospitalized; neurological diseases that made evaluations impossible; failure to complete all the tests for frailty; and occurrence of census tracts without elderly people or in which the number of elderly people required was not reached. Thus, 705 elderly people were interviewed. Data were collected from January to April 2014, in the respective homes of these elderly individuals, on a single occasion, through a direct interview. 
Measurements
Initially, a cognitive assessment using the Mini-Mental State Examination (MMSE) was conducted. The cutoff point for cognitive decline took into consideration the respondents' educational level and was taken to be 13 points if the subject was illiterate, 18 points or less if the subject had attended school for between one and 11 years and 26 points if the subject had had more than 11 years of education. 11 An structured survey was used to characterize socioeconomic, clinical and health data. In addition, functional incapacity was measured using the Katz 12 and LawtonBrody 13 questionnaires for basic activities of daily living (BADL) and instrumental activities of daily living (IADL), respectively.
Frailty syndrome was verified using the five items that were proposed by Fried et al. 14 for describing the components of the frailty phenotype, as follows:
1. Unintentional weight loss, assessed by the question: "In the past year, did you unintentionally lose more than 4.5 kg The cutoff points used were as proposed by Fried et al.;
14 5 . Low physical activity level, as assessed using the International Physical Activity Questionnaire (long version), with adaptation for elderly people. 16 The classification used for this component was that elderly people who spent 150 minutes or more per week doing physical activities were considered active, while those who spent zero to 149 minutes per week doing physical activity were considered inactive.
Elderly subjects with three or more of the above items were classified as frail; those with one or two items were classified as pre-frail; and those for whom all the tests were negative were considered to be robust or non-frail. 14 Violence was assessed using the translated and validated
Brazilian version of the conflict tactics scale. 17 This instrument is composed of 19 questions encompassing negotiation, psychological aggression, physical assault, sexual coercion and injury. The score range is from 0 to 19. Psychological or physical violence was considered to have occurred when the elderly subjects reported that they had been the victims of at least one item on the verbal aggression subscale (questions 4-9) and physical aggression subscale (questions 10-19). 17 The variables studied were: socioeconomic data; number of diseases; number of medications; BADL and IADL dependency; frailty syndrome; and physical and verbal aggression.
Statistical analysis
The data were analyzed through the Statistical Package for the Social Sciences (SPSS) software, version 17.0. To characterize the population, the statistical analysis was performed using the absolute and percentage frequency distribution for the categorical variables.
To ascertain associations between violence and socioeconomic, clinical and health variables, the chi-square and Student t tests were used. Logistic regression was used to examine the condition of frailty that was associated with physical and psychological violence, with adjustments for age, sex, number of diseases and number of medications. The significance level (α) was set at 5%.
For the spatial analysis, the MapInfo Professional software, version 9.5, and the TerraView software, version 3.3.1, were used.
A georeferenced database was built to spatialize the data, by using the Geographic Information System (GIS) tools through the ArcGis 10.2 application. The intensities of the events and the relationships of clusters of violence with frailty status (number of events per unit area) were assessed through kernel estimates, with an adaptive algorithm for the radius of the quartic function. The maps generated for each event were subjected to a reclassification process, followed by multicriterion analysis with weighted overlays, with the aim of ascertaining whether the different events overlapped and what their common occurrence area was. It should be noted that all products generated were adjusted to the same horizontal datum (SIRGAS 2000) and that the Universal Transverse Mercator (UTM) coordinate system was used.
RESULTS
Among the interviewees (n = 705), the highest percentages were female (66.8%), in the age group 60├70 years (43.1%) were mar- higher than the proportion of frail elderly people who reported that they had not suffered any aggression, as shown in Table 1 .
The adjusted analysis indicated that the conditions of prefrailty and frailty were both associated with higher odds ratios for physical and/or verbal aggression, while the condition of frailty alone was associated with physical aggression and the conditions of pre-frailty and frailty were both associated with verbal aggression ( Table 2) .
The geospatial analysis showed that the non-frail elderly people were present in several regions of the municipality ( Figure 1A) .
Superimposition of overlays relating to verbal aggression ( Figure 1B) and physical aggression ( Figure 1C) showed that non-frail elderly people suffering from these problems were concentrated in the southeastern region of the municipality, but that non-frail elderly Figure 1D ) in relation to areas with non-frail elderly people demonstrated that the individuals suffering from physical/verbal aggression were concentrated in the southeastern region of the municipality.
Pre-frail elderly people were concentrated in the southeastern region and close to the central region (Figure 2A) . Figure   2B ) and physical aggression ( Figure 2C) showed that the region with pre-frail elderly people suffering from these problems was the southeastern region. The areas shown by the overlay relating Frail elderly people were concentrated mainly in the southern region of the municipality (Figure 3A) . Superimposition of overlays relating to verbal aggression ( Figure 3B ) and physical aggression ( Figure 3C) showed that the southeastern region presented the largest concentration of frail elderly people. Overlaying of physical/verbal aggression on areas with frail elderly people showed that these areas coincided with the southeastern region, but were smaller than the area in which individuals suffered from verbal aggression ( Figure 3D) .
Superimposition of overlays relating to verbal aggression (
DISCUSSION
This study demonstrated that conditions of frailty were associated with higher odds ratios for physical and/or verbal aggression, physical aggression and verbal aggression. Regardless of In relation to the sociodemographic data, the present study showed that the elderly people investigated here followed the trend observed in other studies. i.e. the subjects of the present study were predominantly female and younger elderly people who were married, had had little schooling and were living with other people. 5, 18 Regarding the types of violence, a Brazilian study 19 and a multicenter study 5 showed different prevalences of physical and psychological violence. This may have been related to the definitions for violence that were used, along with social differences. 21 showed lower prevalence than the present study, such that 9.1% of the community-dwelling elderly people were frail, while the percentage of pre-frail elderly people was similar (51.8%).
However, a systematic review with meta-analysis revealed higher prevalence of frail conditions (19.1%) in countries in the Latin American and Caribbean region. 22 The results regarding socioeconomic data and occurrence of violence were consistent with those from other studies, for the variables of sex, 19 On the other hand, in relation to marital status, although this was not investigated in the present study, married women might present some dependence on their spouses, which might increase the possibility of becoming victims of their partners. 25 The results relating to the proportion of frail elderly people among the elderly people who reported occurrences of aggression, and the association between the condition of frailty and occurrences of physical and/or verbal aggression, physical aggression and verbal aggression, are corroborated by the findings from a systematic review that showed that worse health conditions or frailty were risk factors for abuse among community-dwelling elderly people. 26 Other studies have mentioned the expression "frailty", although without any established conceptual and operational definition, and have correlated this with neglect of care and signs of abandonment among hospitalized elderly people; 27 or with specific components of vulnerability to abuse among elderly people, with regard to disability and mortality rates. 28 One point that needs to be mentioned In the spatial analysis, regardless of frailty status and its relationship with violence, the clusters of elderly were largest in the same region of the southeast of the municipality. This suggests that other factors, possibly relating to space, may have interfered with these variables. It should be noted that the areas highlighted present concentrations of people with low incomes and have lower percentages of literate people than elsewhere. 30 Less schooling and low income characterized the elderly victims of violence. 31 Individuals with higher levels of education are likely to suffer less violence, since they have a minimum critical level that enables them to reduce or avoid abuse. 32 In addition, groups with higher education seek other sectors, such as medical and legal services, to solve the problem. 33 Thus, during professional care, it is necessary to consider the level of schooling of elderly patients, in order to facilitate understanding of the guidelines for the rights of elderly people.
In a bibliographical survey on the social determinants of violence, in relation to the health of vulnerable populations in Latin America, it was found that, among other factors, excess urban violence is related to income inequality. 34 Thus, in view of the complexity of violence, there is a need for a broader view that considers its interdependence among individual, relational and cultural determinants. 35 It is noteworthy that we were unable to find any other spatial analysis studies correlating conditions of frailty with violence among elderly people, which thus limits the possibilities for discussing this. On the other hand, we found some surveys on violence against women, and these showed that there was greatest occurrence in geographical spaces with less favored social conditions or in situations of greater social inequality. 36, 37 Hence, mapping of the areas at greater risk can direct the attention of the public authorities towards actions focusing on geographical spaces identified through this process. 36 Identification of places where there are concentrations of elderly people in conditions of frailty/pre-frailty who suffer violence can guide healthcare provision at the primary care level.
There is a need to prepare professionals at this level of care to meet this demand. Professional and institutional supervision services need to be offered by public managers, in order to improve the team's ability to listen to patients' complaints and encourage greater professional participation in making decisions and connecting services together. 35 In this regard, it should be pointed out that there need to be links between the judicial, safety, health, social and educational support systems, along with community awareness campaigns focusing on the different types of violence that the elderly are exposed to. 31 The limitations of the present study included its cross-sectional design, in which the data were collected at a single time.
This made it impossible to ascertain the causal relationship between the variables. Nonetheless, despite the characteristics of the methodology used, the results from this study add knowledge to this topic. Variables that have been little explored in the scientific literature, namely frailty and violence against the elderly were analyzed here. Thus, the findings from the present study add support for proposals for preventive interventions and behaviors directed towards addressing the conditions of violence against the elderly and frailty among the elderly.
CONCLUSION
The proportion of frail elderly people who reported occurrences of aggression was higher than the proportion of them who did not report such occurrences. The condition of frailty was associated with higher odds ratios for physical and/or verbal aggression, physical aggression and verbal aggression. Regardless of frailty status and its relationship with violence, the clusters of elderly people were larger in similar regions of the southeastern part of the municipality.
